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£ 3a E. 3dfe E. 22] HI - ffl» nil-el- ^^^^i^Jl n|-ef Ha]^ ^^la^EolaL. 

E 5a ^^1 5efe £421 V - V# i^l-El- ^ig-SH -§-^^^i<^ E^ltt ^^"ar^Eojcl-. 

E 6^ CflolE-lBllAlaJ}- S[±^^2] <a^» EA]^ iglgHSl- 0]0l] o)-^ 'a-^SOjCf. 

113 : Tfl^lBHlKd 115 : tHlojE^uilAi 
122 : 126 : TflolBj^i^ 
128 : 130 : 

129' : ^JjE^o^m 

^■-^^ 

•a^^^S. °Jj^^ S^l^J-^l^ ^-&€e1^ ^-^'S^ ^M^^^ &^A^^# <^l-g-?l:c}. ^1-71 ^^^-8: ^^7]- 7l-^Jl ^ 

1 "Si^ S^l^^l (Active Matrix LCD : AM -LCD) 7]- S|]>JJ-£ ^ ■g-'^^y- ^^^^©1 ^^^M 7F^ ^^^Jl 9X^. 
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£Alt!- Hl-i^l- ^o], <a^^ol •i-ainllB^i(6)i2l- ^, ^)(8)» ^2l^El(7) 

<q- ^S^^B] ^o\] ^-i-^^(18)ol ^^^^ ^^71:^(5)21-, S^-^l-^^CP)^ 5}-4l'^^ ^Hl ^^^^1 5}-4l^^(17) 

J!}- :fi^^ib^HT)l- i^^V <^sflolafl>ii<='l ^^^^ SV-^7l^(22)-5.S ^-a^lH, ^71 >S-¥-7l%(5)4 5l-¥-7l^(22)^> 

>a-7l S}-?-7l3a-(22)^ <H ^jo] 71:^9: ole).ji£ ^t^^ i^^l iy^>ol €^1 ^El(T) 7> nflHS^i^ Efl(matrix type)5. 

>a-7i s^±'m{P)-B: ^y] p\]o]^^^(i3)^ cfl«iEisfl>a(i5)o] jsl^hh ^js^sife <=i^<>i^-. -^7] 5i-ii<^^(p)>a-oii 

^j-71 THoiHyH-tKis)^ ^7i ^n^^^]^^HT)^ ^1 1 ^^-y TfloiE^^^ ^-^s]-^ ^i^i-a-^ ^^S}^. ^71 C|l 

SAl^Hl-S]. ^o]_ cHiHlo] 71^(22)^ cfT^^ 5^i(P)S ^^^Sjc^, 5}-^fe (thin film tr 

ansistor) (T) a}- S|-i^^(pixel electrode) (17)^ ^2^-%-^9l d^S.^^] n^^]^] (storage capacitor) (C)S 

^. 

^7] w^-nj-E|flxl>iEl (T)fe Tfl 01^:51 ^(26) 31- diii^^^(28)2)- ^Sll?l^^(30)^ Hi (active layer) (29^)^^ 
T^-^^Slul. ^7l dii^^(28)^ cflolEi all ^(15)2)- '^^51'^ ^7l ?]] o] (26) ^ ^^-71 Ell olE] 1311^1(1 5) J!]- 

o]^, cllolElHl]Ai(i5)x). 2l-i^i^(l7)^ i^^V^ T^^^sH. 4 oV^S* ^]-§-5V<^ <HB|]<^l7l:^^ 

^ ^-f ^7l IH101E1H11A1(15)0^ ^^o] ii#Slfe ^S^S. 

^2:^ -^-71, 5}-:ii^^(17)* SflE^^Sl-fe a] ^^-71 S\-^^^(17)^ 0] o] E-i «fl ^ (15)^>ol 

oil §^11^ ^ Xlfe t*!*^-^] olsfl ^7i 5l-:4i^^(i7)4 c11olEiHll^(i5)^Vo]l Ta-^-¥-(A)» ^J^^^H ^i"^!-^* -B-^ 

Sit}-, ^1-7] c11olElii)]Al(i5)^ ^^^tb ^. ^^-71 5l-i^^(17)^ nl.iH^^j<^l^i ^}^^^ 7)^^ nl^^al-o] 

(misalign) <H1 Sl«ll o] E^ ufl a] (15) jzl- sl-^^^(17)<i^ -y^SH ^Tfl ^^^^Sl^H isfl^uflSl ^ ^7l 

i;flolE|ull>id(15)2l- ^dt^^(17)?!-'Hl ■i-5<a* 2i2fl^cl-. 

°]5K £ 3a Ml^l :£ 3dl- #efl2l oJl^a^l^^l-g- olell<^|7msl ^Hl^'S"'^* ^'^tircf. 

S. 3a xfl^l H 3dfe S. 2» ?^^^i<Hl it|-el- H^l^ ^^^'gS.Sl-. ^g^S.^! EI - HI^ ^^t!- ^^S,o]t:^. 

<a«l:^^S ^^SAl^^lo)] ^V-g-slfe E qfl^liB.-]2l ^^fe ^ i^iBfl 71 ^(Inverted Staggered)^ n^2i7} ^o] Af 

-a^-l. 7l^(22)<Hl oj^^olM- -^7lA^ ^171S1-J1, Tfl^lSS^Sl ^^«i-nl-ji}. -B-e]7]:gral ^^^J (adhesio 

n)* #7)1 sl-71 ^5l-ol 4;^^^ ^Al^V ^, :i;5lEl^ (sputtering) oil ^SV"^ ^^^l-* 
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£ Safe TflolBBfl-asl- TflolH ^^(26)^ ^^^S>fe ^1 1 ^}^3. ^jTilS, 7l^(22)^<^ ^1 1 H^l^^ 
4. 

<^BVajo.s._ ?!!jH^a.D|)Ee5i^ y]:!^6\] crj-fe 7)lolE^^(26) 1-^^ RC ^ ell o] (delay)* ^^1 ^f^l ^-I^J" 
•^l 2]-^ <^l^ai si^M-. -^^nl-H-^ 2}-«h^^s ^^^^o] ^^al ai€- ^^j<^l^i W 

(hillock) ^^^ofl Mfl-a <^>7l«>S.^. ^Qr^^]^ «fl^S] ^-f fe ^EflS. ±iol7li4 ^^^2:7> ^-§- 

cl-g-o.^., 7llo)E^q-(26) ^ 7flolm«l)'a(13) -W-**! ^'l^^ 7l^(22)Sl ;5l^oll 7\]o]]^^<^^{27)^. ol^ 
^ ^2]§*(29)2)- l-^l-o] ^-^^ Hl^;g ^^^%-i31)^^ ^1 2 S.^^^ ^^^(28')# 

£ 3bfe ^JjE^u^l)^^ ^1 2 o>^H ^T^lS^l 4 2 S^^^^^f-* Sfl^SH ^^-71 Tllo] E^q-(26)^-?- 

^^liflS -i-^l- f^Vl-slii^ ^e|S^*(31)<^l 

cf-S-o.^ ^7] m^^a ^] 2 ^}^3.S. l-^l- oVl-jJl^i ^El^f^* ^z]-5>fe ^^S. 

o}.s.Bj^ ^e|^^(31)o^ <g«.oi ^El w.^ll^(29')^ 

cf-s-o.^, >a-7l 2 ^^#<»1 ^^^^ 7]^ ^ofl ^^l-^^*ahcl-<^ ^1 2 ^"^l^?! :e.s^(.33)* 

(26)'y--¥-'^l ^Jl Hi a ^11 ^(29-) Si ^l-^ofl ^^^^ ii^i^(28)4 ^l^fe ^51] o}^^ (30) 4. ^7] 

4ii^^(28)<^1^1 ^2isl-7fl <a«J-*-^^ cl]o)EiHfl^(i5)* ^^Jtti^. 

-S-Alojl >3-7l ^s]sl-fe TflolEwfl-aal >S-:?-ofl o>oj^c ^Eflo^ ^£5l;^l ^] z ^^(32)^ ^S^^^cf. 

^M, ^7l cllo]BlH)lA)(i5)3). ^iHl«?l^^(30)2l- 7fl5t|A]Ei-f-(C)fe ^^o] ^Efls. ^al^V 

£ 3dfe Sl-i^^* ^^Jsm 4 n>^a.^7jlS., ^7l ^2:#(33)'*1 7)^(22) ^-H] ^^gS^^^ 

^7] 5|-4i^q-(i7)^ 4>7l :£;Nl^^^(30)2l ^^21- ^7] ^di'^^(P)^ ^7l A] 2 ^Sel^l 

(32) ^^<^1 ^^^^cf. 

^eW, s}-iL^^(l7)# s1)^s>7] ^^V iMell^l^iE ^ oj^^o) ^ogsjol >^7l Sl-dL^^(17)Sl sfl^^l 
^71 2l-i^^(17)2f t-llolE^Hl)Ai(i5)^VSl ,a.B^^(A)# ^^^.^ Sicl-. 

SE^, 4 ^^1-^3.-1- ol-g-sH in-^^l-fe ^^l<^]^i nl>^<ge]-olofl s]*fl ^7] ^o]^^^^ ^^^S., <^^^ ^i^^S^ :(V 
o]s\- ^o] ^§1. AJ.7I 51-^^^(30)2)- t-ilolElHll^(i5)ol e^t!- -^€-<Hl>«-i ^>asl-fe 7llifl^lEi^J&(Cdp)<Hl 

2i«ii si-^i-^* -fr^^ ^ safe &^i^<^i sa^f. 
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^ ^^S] Cf^ ^^6\] tif^ QB:7j^A];8-^l-g- c>1sflol7l:& ;q]^Hj-.^ o, y]^^ ^U] sj-fe ^7^1 fif; >^7] 7):^ ^o\] ^] 1 H 

; ^7] 2 ^^#0) 311^^ 7]a^ ^d\] ^oll-^^ ^^^H ^^^Sj-fe "Q^]^: ^7] ^] 2 

^alS]-^ tflolElu))^^ ^^^§>^ -^^l*^!. al^J^^sl^^o!). 711 2 S.^^^ #^#4 7l)olE ^<g^^ 

7] n-±<=§n^<i\] -i-Aiofl >8-7i issi^i ^^31 ^^j!)- ^#s>fe ^i^^ s^^vc^.. 



<^1SK £^1- -& ^'gfil hV^2|^> ^Al<ill# ^tg^cf. 
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^X\^ n}2\- :y-ol, ^ ^tgofl tt|.^ ^^iE^l^^l-g- cH5l)ol7l:&^ 7l)olSBfl^3l- cIlolElnfl^o] ii^}^c^ n^^^JL, ^7] 

^7] ^n^^^]^^HT)^ (126)4 ^E^ti.^fl^(29^)4 (128) ?J S.b1]^^^(130)-5lS. ^^^^ 

^7] TflolEuflAl (113)4 i:-i]olElBl)Al(ii5) jjj^l-sH 2}-dii<^^(P)* ^ajsH, 2}-4i<^ ^ -^-011^^:11^^(1 

17)-i: 

olnfl, ^7] S|-di^^(117)4 tflolE^«fl^(115)'^H°fl #^€(114)# ^^jsl-S, -^l^^ll ^sfl^^ ^^Vy] s}- 

±^^ill7)2] ^r^-i: ^^t}7\\ n^^y^^ ^^S.i^], ^7] 21-^^21- 7llolSall-{d(115)^>^ Wl"^* «o'-^l ^ ^ 9X 
JL, ^j41€<H1 S]n ^7] ^±^^Si] ^S.^S^9lo] o]^o\7.]B.S. ^±^^{117)^ ^^]^v^^Hl7)^^ ^ 

ols)- :E 5a ^^1 £ 5d» %3,t}(^ ^ ^^oil ^^S^l^J-^l-g- <H 5fl<^l7l^£^ ^l^}-'?}-'^^ ^'^ti-cf. 

olsf H 5a vfl;^l S. Sdl- ^ ^^31 ^Ajolloil al-^ «!1 ^ S^l ^ A] -g- c>]^o]7]%Si] ^l^'S"'^* ^^^tb^l-. 

£ 5a ^^1 ^ 5dfe £ 4^ ^^^^io)l t4el- S^ltt ^^^^£^4. ^"SSSl V - V» ^^i-tt ^'SS.'^lcf. 

£ Safe TflolB^q-iJ}- ^^^5>fe ^1 1 o>iH^^ ^t^lS.Ai. 7l3a-(i22)4Ml <&^ni:^(Al), ^^n]:^^^ 

(AlNd). Hl-(Cr). 1-el «€(Mo). ^^^€(W)-§-°l ^^^^^l" ^1 1 H^^g A>-§-*l- 

<^ 7l]o]B^fl^('='l:£Al)7> ^^^^ 7llolHB]l>a(E. 4^1 115)* ^-^Sj-:!!, Tflo] S h)]^ (1 13)ofl^i 

■a^^^S !•# ^A^€ 7ll«*lB^^(126)* ^^^^4. 

>i}-7l TllojEHflAl (ii3)o^ <^^^ d^S.^^] ^1 1 ^^(113')-^^ ^>-8-W. 

■^7] Tflols ^^(i26)-^l- 7)^(122) ^^^] 4 1 ^<a#<?l TflolB ^<a^(127), ul'S^ ^ 

51^^(129). 1-^1- fj'S^ ^eie#(131)2l-. ^ ^1 2 5^^^^ ^^#(12 

<^7]Al, ^7] ?^ 2 ^^^(128')'& «>^2lS|.7l]^ ?i^4>)z^-ol 7}^^ l-el«.cJl(Mo) -i-Sl -^^ol AV^^gcf. 

£ 5bfe o-^El u^fl^^ Bfl^sVfe ^^IS. ^1-71 2 sI|^Sl-<^ -^1-71 7l)ol E^^(i26)^'-^oll ^i-7l ^^ 

a^(129)fil ^-f-?! l-^l- <^Vl-5J|i ^5l^^(131)<il ic#Sl£^ ^cf. 

■S-^Hl . -^1-71 Sl-rt^q-(£ 4^ 117)4 cllolEiBB^(£ 4^ 115) ^}o]2] u] o] <2f ^ o] n>3. ^vy) 2 £^^^^^#(13 
3)# Aiz^sM #2ll€(141)# ^^^^cf. 

^1-71 J^^^ ;H1 2 S.^'^J^^*(133)* Bf^i^S. ZL 5|-^o)l i^t^^ l-^*^) f-n-^ "1^^ ^e|§^ 

(131)* 

4^7] 311^^ ^] 2 ^^^o] ^^^^1 7l3ar(i22)Sl :^^d\] ^s^^^^(,SiN x). ^^l-^ 2^^(510 2)^^ 

^7]^o!#^ol3)- HllSA>ol^^«^(BCB)4 «^>H€(Acryl)>N) ^^1 (resin) -f-^l *7l^o^l-^* Sfe S. 

^1 2 ^^^^ ^^^^(133)* ^^jW. 

£ 5cfe -^-7] Bl]^5>fe ;H1 3 ^}^3. ^^IS^i, ajS^i t-|lolEiBfl>a(115)4 dL:i^^(128)2l- S.S|lo]^^(i3 

0)2] ^TilcflS Bll^sl-fe ^^<^1cl-. 

olnfl. 3^-i^^(£ 42] 117)0] ^A^slfe 2 ##^/t!:£.^l^(^^ 

l-^l- ^el^)ol ^zt^<H ^3. ^^S] TflojE ;a<a^(i27)* 
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^^<Hl,^7l ^i^^(£42l 117)<*1 ^^JSlfe -¥-S-2l-^7l C|lolEl«llAl(115) ^l-ol^ «^^(141)€r <^1-1-S|^ 
2 5.^^^ -^^^^ ^ 71#{122)«>1 ii#£l<H ^^^€^1". 

o]S}- ^-Sr ^^<^l^i til o] El all Aid! 5)^ ^211^^^(130)* ^^-^S. ^Z1-H1<H %^<*1 

:^ol_ i:£^(l33)-ir sfl^^m ^'g'Hl^l flWl afl ^1 (ns) ^ iiii^q-(128) ^ Hs^l -y (130) 4 §511 
€(141)-i- ^'^^^ (indium -tin- oxide : ITO) ^ ^1 ^1 a - -^>>>cl (indium - zinc - oxid 

e : IZ0)^S] ^^H^^^ ^^i-«H ^^^^^(117^)^ ^^^^cf. 

cf-g-^^, ^7] ^^^^%-ai7^)<=>] 71:^(122)21 -a-^-oll iSiHl^l^H (photo resist)* ^iL^H PR#(14 

3)* ^^^tt^l-. 

fH, iSefl^lriB^ oli^ ^£1- 7Mji $1 4V7I iMBll^l^H7l- 1-ei ^sfl^sl ^^^^S. 7>;^1 ^-l^sl 

S.S.^71 ^'l^^f^dl?^)^ ^<Hlfe^7l #311^(114)31 #^<Hlfe- ^^Tfl €4. 

^, ^5^-71 #3ifl^2l 'a*l-^^«Hl ^^^^ SSs^l^l^E^Sl c].^!-^ tq-^ ^^011 Hl*ll ol^ol 3E5L^cl-. 

til-21-^i, ^1-71 SSellxl^E^ ^H^Sfe ^ ^7l §211^51 cf^V PRO] ^7\] ^cf. n^HfA-]^ 5->«.o] 

H 5efe 5|-i5i^^# ^^Jsl-fe ^1 4 1^1-^3 ^T^lS, ^T-7l ^SeH^l^H* h^W^. 5LSefl^liB(£ Se^l 

143)S1 ^^^^^(H 5e2l 143)1: ^^l-sM ^7l :£Bil?l^^(128):2l- SV^^i ^7l S|-i'^^(P) >S-°)1 
^^^515.^ 3l-di^^(117)# 

>a-7l ;H1 2 ^ afl^^^'^l^i # 2(lfl(ii4)£l ^V^cflS. :£^^^^^5l #^(117')°1 

^TllslS-S., Bl^-gej-olol ^A^s>clel-S. ^^-71 p\]o]Tc.]^^:^2] ^7] #5ll^(ii4)2l <1-^cfl 

ttl-el-^i. -^71 s}-4i^^(117)3l- cflolE^H)l<a(n5)Al.olofl ^^55>fe ^BsflAjEloi Q^p -R-^l^ 

£ 6-8: £ 5^ E* ^cflSl-ol E.Al^ 5§^£.«2}. ojofl cfl^ ig-^* £^1^ ^^£<5lt:l-. (^7l ^i^l^Sl sfl^ o] 
l-^ofl ^7l 5}-i^q-2l l-#lfl^<il ^7l CllolB|Sl)AiMj-^O.S ^^^Sjoj o. ;g o.) 

Hl-<q- :g-o] 5l-:t:^^(117)^ 3^€Sl-7l SSefl^lrtH ^ <>11-<Hl 2l«fl ^7] f^dl^^o] C-|lo]B|Bfl 

-yofl e^srM «-#3ll€ol ^^j£lT=l5l-£ ^7l IHI o] Ul] Al 2^ 51.^^^(117) A>o] 31 ^1-71 #2fl€(114)2l ^ 

^Hl 2l«il >S-7l 5l-4i^^(117):Bl- 15fl<*lElwM(115)«l ^'g^'S^'Hl ^^^51^1 ^B.^ ^o_s,^ ^ ojcf. 

H>fi)- ^ ^'^'Hl ttl-g- 2!j^5.Al^^l-8- ol^lol7l:sa:^ ^]^^ ^ Slcf. 

t-^i^l &2I- 

itl-el-A^, ^ o, >y-7l C-flolEltillAli). ^KHl §b8^# T^^^«>S.S., -^7] ^^^^4 c^loiElnil>»doi] 

9X^B.S. 5l-^l-^ol ^Agsj-xl JL31-71- Sicf. 

SEt!:, ^3-71 #^^«^1 2l«fl >a-7l ci|olElafl.Jl :?]-2l iS^l-^* "S"^! ^ ^ Si-^SS.. eJI^SAl;^-^! s; ;h11- ^ 
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(57) ^^^1 
1. 

^7] 7]% ^<H1 4 I ^^^^ 7]lolEBl)Ai4; 



^1 2 ^^^^ ^^SH ^E] <a^oll 0)2].^ i^gl!-^ o]^^ ^ell^l^l^^ ^ 

2. 



^1 1 Si'H^l 



^1 1 Sl<H^i. 

Sl-d^^^^ ITOSI- IZ0^<^1 ^^i^i^^ ^^^1- # -a^^l Gl-ufo] on^j^A]^^!^ '>15I1<^17]:^. 

^T^^ 4. 



^7l 7l^ ^^1 ;H1 1 3^€5V«^. 7)]olE^^3^ TfloiEBfl^^ ^^m^ 

^7l 4 1 5.^^^ 7]:^S\ ^^oi) TllolE ^<a^j!l- Hl^^ ^el^^^f Hl:^^ ^e1^4 2 5. 

^7l 4 2 ^##«>1 sfl^^ 71^ ^o\] ^<ai-^* ^^'■sV'^ a.J:#^ ^^^^}^ ^A^: 
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# -sJ^^a^l^^l-g- ell <5l 7138- ^l^iycJ-"^. 

^1 4 «J-^1 9X<^^^, 

-^7] 4 1 ^11 2 '^^^'^l^. -^^T^m S-el ^o] 

^ 5l-i4^ ^^^S^l^^l-§- <H 2^1^171^ ^l^raj-"^. 

^T^-^ 6. 

^1 4 Si<=H^i, 

^1 4 ^'Hl 



1 
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